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Description 

BACKGROUND  OF  THE  INVENTION 

FIELD  OF  THE  INVENTION 

This  invention  relates  to  a  common  resource 
management  method  for  a  complex  computer  system 
in  which  resources  are  used  commonly  among  a  plur- 
ality  of  computers. 

DESCRIPTION  OF  THE  PRIOR  ART 

In  a  complex  computer  system  including  a  plural- 
ity  of  computers,  common  resources  are  used  com- 
monly  among  these  computers.  The  status  of  a  com- 
mon  resource  (e.g.,  setting  of  recording  mediums,  oc- 
cupancy  of  data  sets,  etc.)  has  been  managed  by 
each  computer  individually.  Each  computer  has  ta- 
bles  for  storing  status  information  of  the  resources  in 
its  main  storage  or  virtual  memory  so  that  access 
control  to  each  resource  is  implemented  using  the 
status  information. 

This  conventional  resource  management  method 
has  the  following  problems.  When  a  computer  has  set 
the  status  of  a  resource,  it  must  be  informed  to  other 
computers  which  share  the  resource.  However,  each 
computer  has  independent  tables  containing  re- 
source  status  information,  and  therefore  the  process 
is  required  for  notifying  other  computers  of  the  status 
information  set  by  one  computer.  This  notification  is 
implemented  by  the  unit  called  channel-to-channel 
adapter  (CTCA).  Information  notified  includes  as  to 
whether  the  resource  is  being  used  in  the  shared 
mode  or  exclusive  mode,  the  volume  serial  number  of 
the  recording  medium,  the  attribute  of  the  volume  and 
the  like.  Because  of  different  motivation  of  notifica- 
tion  for  each  type  of  information,  there  is  a  need  to 
provide  a  plurality  of  control  means  for  respective 
types  of  information.  A  further  problem  is  that  fre- 
quent  communication  for  the  resource  status  informa- 
tion  by  the  CTCA  will  adversely  affect  ohter  data 
transfers  which  use  the  CTCA. 

Another  technique  which  is  intended  to  improve 
the  rate  of  operation  of  computer  systems  by  dividing 
volume  used  for  plural  electronic  computers  in  com- 
mon  into  files,  storing  the  using  status  of  these  files 
and  accessing  the  other  computer  to  an  unused  file 
of  the  volume  is  disclosed  in  JP-A-58-27255.  In  order 
to  control  the  partial  locking  of  a  magnetic  disc  de- 
vice,  a  control  memory  is  incorporated  in  a  magnetic 
disc  controlling  device  in  this  prior  art.  The  control 
memory  can  store  locking  states  and  stores  "in  us- 
ing",  "using  counter",  "CPU  to  be  used"  und  "unused" 
in  each  locking  state  to  control  data.  If  a  system  ac- 
cesses  to  a  file  while  that  file  is  being  used  control 
memory  is  searched  and  the  access  is  waited  until 
the  end  of  file.  When  the  accessed  file  is  not  used,  the 

using  status  of  the  file  is  stored  in  the  control  memory 
and  the  file  is  accessed.  Consequently  plural  files  of 
one  volume  can  be  used  simultaneously. 

5  SUMMARY  OF  THE  INVENTION 

The  invention  is  set  out  in  the  claim. 
Accordingly,  it  is  an  object  of  this  invention  to  pro- 

vide  a  method  of  common  resource  management  for 
10  a  complex  computer  system,  which  eliminates  the 

transfer  of  common  resource  status  information 
among  computers. 

Another  object  of  this  invention  is  to  unify  the 
management  of  common  resource  status  information 

15  among  computers. 
According  to  one  aspect  of  this  invention,  a  com- 

mon  resource  is  porvided  therein  with  an  individual 
memory  for  storing  status  information,  and  comput- 
ers  sharing  the  resource  are  allowed  to  access  to  the 

20  memory  for  referencing  or  revising  the  status  infor- 
mation. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

25  Fig.  1  is  a  diagram  showing  in  brief  the  complex 
computer  system  to  which  the  present  invention 
is  applied; 
Fig.  2  is  a  diagram  showing  the  recording  format 
of  the  associated  memory  shown  in  Fig.  1;  and 

30  Fig.  3  is  a  flowchart  of  the  resource  status  man- 
agement  process  according  to  the  present  inven- 
tion. 

DESCRIPTION  OF  THE  PREFERRED 
35  EMBODIMENT 

In  Fig.  1  showing  the  inventive  computer  system, 
computers  1  and  2  have  individual  processing  func- 
tions.  An  optical  disk  library  unit  (OLU)  4  posesses 

40  several  optical  disk  cartridges  11,  two  of  which  are 
mounted  on  optical  disk  drivers  (ODD)  6  and  7  by 
means  of  an  automatic  disk  charger  (ADC).  The 
mounted  optical  disk  cartridges  II  are  rendered  read- 
ing  and  writing  under  control  of  an  optical  disk  string 

45  controller  (OSC)  5.  An  optical  disk  controller  (ODC)  3 
controls  the  optical  disk  library  unit  4  in  accordance 
with  the  instructions  issued  by  the  computers  I  and  2. 
The  optical  disk  library  unit  4  differs  from  convention- 
al  ones  in  the  provision  of  an  associated  memory  9 

so  and  its  read/write  controller.  The  conventional  optical 
disk  controller  and  optical  disk  unit  operate  as  descri- 
bed  in  U.S.  Patent  No.  4,525,839,  which  is  hereby  in- 
corporated  by  reference. 

The  computers  1  and  2  are  arranged  to  issue  nov- 
55  el  instructions,  VSN  READ  command  and  VSN 

WRITE  command,  for  making  access  to  the  associat- 
ed  memory  9.  In  addition  to  the  conventional  micro- 
program  for  interpreting  commands  issued  by  the 

2 
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computer  to  implement  specified  processings,  the 
optical  disk  string  controllers  has  a  microprogram  for 
carrying  out  the  following  processings  in  response  to 
the  VSN  READ  and  VSN  WRITE  commands.  Further 
hardware  arrangement  is  provided  in  a  conventional 
internal  memory  for  transferring  data  with  computers 
means  for  communicating  data  with  the  associated 
memory  9. 

In  response  to  receiving  the  VSN  READ  com- 
mand,  the  microprogram  retrieves  data  from  the 
memory  9  addressed  by  the  command  and  sends  it 
to  the  computer.  Alternatively,  in  response  to  receiv- 
ing  the  VSN  WRITE  command,  the  microprogram 
writes  data  received  together  with  the  command  into 
the  memory  9  addressed  by  the  command.  Namely, 
the  optical  disk  library  unit4  merely  implements  read- 
ing  and  writing  in  the  associated  memory  9  addressed 
by  the  computers  and  does  not  further  deal  with  data 
and  address. 

Fig.  2  shows  the  recording  format  of  the  associ- 
ated  memory  9,  which  is  established  commonly  for  all 
computers  when  the  system  is  built.  The  format  con- 
sists  of  OLU  information  21  including  an  identifier  of 
the  OLU,  information  indicating  the  type  of  OLU  and 
information  indicating  the  validity  of  the  associated 
memory  9,  ODD  information  22  including  an  ODD 
identifier,  the  cartridge  number  of  the  disk  mounted 
on  that  ODD  (any  of  1-32  in  this  embodiment)  and  in- 
formation  indicating  the  front/rear  side  of  the  disk  to 
which  read/write  access  is  allowed,  cartridge  informa- 
tion  23  indicating  the  presence  of  a  cartridge  in  each 
cartridge  cell  (32  cartridge  cells  in  this  embodiment), 
optical  disk  cartridge  information  24  indicating  the 
volume  serial  number  (VSN)  for  the  front  side  (VSNA) 
and  the  volume  serial  numberforthe  rear  side  (VSNB) 
of  the  cartridges  accommodated  in  the  cartridge 
cells,  and  a  spare  area  27.  When  there  is  no  cartridge 
in  the  cell  16,  the  optical  disk  cartridge  information  24 
has  no  VSNA  and  no  VSNB  for  this  cell  1  6.  Each  car- 
tridge  consists  of  one  sheet  of  optical  disk,  and  each 
side  of  an  optical  disk  constitutes  a  volume. 

Next,  the  inventive  optical  disk  library  manage- 
ment  process  will  be  described.  Fig.  3  shows  in  flow- 
chart  the  optical  disk  library  management  process 
carried  out  by  the  computers  in  advance  of  the  con- 
ventional  read/write  access  to  an  optical  disk.  The 
conventional  read/write  operation  which  follows  the 
resource  status  management  process  will  not  be  ex- 
plained  here. 

Initially,  a  computer  issues  a  device  reserve  com- 
mand  as  in  the  conventional  disk  read/write  opera- 
tion.  The  optical  disk  controller  3  holds  therein  flag  in- 
formation  indicative  of  the  occupancy  of  the  disk, 
tests  the  flag  upon  receiving  the  command,  and,  if  the 
flag  is  found  set  (on),  imparts  the  disk  occupancy  to 
the  computer  (step  40).  Receiving  this  message  of  oc- 
cupancy,  the  originating  computer  implements  the  er- 
ror  report  process  (step  41)  and  terminates  the  re- 

source  status  management  process.  When  the  flag  is 
found  reset  (off),  the  optical  disk  controller  3  sets  the 
flag  (on)and  imparts  the  availability  of  thedisk  to  the 
originating  computer  (step  40). 

5  The  computer  next  issues  the  VSN  READ  com- 
mand  to  fetch  the  contents  of  the  associated  memory 
9  (step  31).  At  this  time,  the  operation  required  for  the 
optical  disk  library  unit  4  is  to  read  out  the  contents 
of  the  associated  memory  9  and  transfer  it  to  the  com- 

10  puter.  The  management  routine  analyzes  the  OLU  in- 
formation  21  in  the  contents  of  the  associated  mem- 
ory  9  to  determine  whether  it  is  the  intended  OLU  and 
whether  the  associated  memory  is  valid  (step  32).  If 
the  associated  memory  9  is  found  invalid,  the  routine 

15  initializes  the  associated  memory  9.  The  routine  first 
reads  information  to  know  whether  a  cartridge  is  pres- 
ent  in  each  cell  (step  33).  Subsequently,  the  routine 
mounts  the  cartridge  of  each  cell  onto  the  optical  disk 
driver  6  sequentially  to  read  the  volume  serial  number 

20  (step  34).  The  routine  edits  write  information  for  the 
associated  memory  9  basing  on  the  above  informa- 
tion,  sets  the  validity  information  for  the  associated 
memory  9  (on),  and  subsequently  issues  the  VSN 
WRITE  command  to  rewrite  the  contents  of  the  asso- 

25  ciated  memory  9  (step  35).  Then  the  sequence  pro- 
ceeds  to  step  36.  In  case  the  associated  memory  9  is 
found  valid  in  step  32,  the  sequence  immediately  pro- 
ceeds  to  step  36.  The  step  36  analyzes  the  ODD  in- 
formation  22  and  optical  disk  cartridge  information  24 

30  to  determine  whether  the  intended  volume  is  set  on 
the  driver.  For  a  system  having  more  than  one  optical 
disk  driver,  checking  is  made  to  identify  the  driver  on 
which  the  volume  is  mounted  (step  36).  Knowing  that 
the  intended  volume  is  mounted  on  the  driver,  the 

35  computer  issues  a  device  release  command  to  reset 
the  occupancy  flag  in  the  optical  disk  controller  3 
(step  39)  and  terminates  the  resource  status  manage- 
ment  process.  If  the  disk  on  the  driver  is  found  to  be 
other  than  the  intended  one,  the  routine  analyzes  the 

40  optical  disk  cartridge  information  24  to  know  the  car- 
tridge  number  of  the  intended  volume,  and  mounts  it 
on  the  driver  (step  37).  Subsequently,  the  routine  re- 
vises  the  ODD  information  22  and  cartridge  availabil- 
ity  information  23  in  the  associated  memory  9  (step 

45  38),  and  then  the  sequence  proceeds  to  the  above- 
mentioned  step  39.  Thereafter,  the  access  operation 
to  the  mounted  optical  disk  will  take  place  in  the  same 
manner  as  in  the  conventional  system. 

When  other  computer  intends  to  make  access  to 
so  the  optical  disk  library  unit  4,  the  processing  exactly 

the  same  as  described  above  will  take  place.  Namely, 
the  computer  reads  out  the  associated  memory  9  to 
check  its  status.  The  associated  memory  9  has  al- 
ready  been  initialized,  causing  the  associated  mem- 

55  ory  validity  information  to  be  active,  and  therefore  the 
status  of  the  optical  disk  library  unit  is  made  known 
immediately  by  the  read-out  information. 

As  described  above,  the  present  invention  allows 

3 



5 EP  0  212  425  B1 6 

the  computers  in  the  system  to  know  the  latest  status 
of  the  shared  resources  without  transferring  status  in- 
formation  among  the  computers. 

5 
Claims 

1.  A  method  of  common  resource  status  manage- 
ment  for  a  computer  system  including  a  plurality 
of  computers  (1  ,2)  coupled  to  a  common  resource  10 
(4)  which  is  shared  among  said  plurality  of  com- 
puters,  said  common  resource  (4)  having  a  mem- 
ory  (1)  for  recording  information  indicating  the 
status  of  said  common  resource,  said  method  be- 
ing  characterized  by  the  following  steps:  15 
Afirst  step  of  storing  status  information  indicating 
data  set  occupancy,  availability  and  content  iden- 
tification  of  said  common  resource  (4)  in  said 
memory  (9)  of  said  common  resource  (4)  for  ac- 
cess  of  any  of  said  computers  (1  ,2);  and  20 
a  second  step  of  reading  (VSN  READ)  said  status 
information  in  said  memory  (9)  in  advance  of  ac- 
cess  to  said  common  resource  (4)  by  one  of  said 
plurality  of  computers  (1,  2)  and  sending  said 
read  status  information  to  said  one  computer;  25 
a  third  step  of  determining  by  said  one  computer, 
data  set  occupancy  or  availability,  and  in  case  of 
availability,  further  determining  whether  said 
data  set  content  identification  status  information 
read  in  said  second  step  is  valid,  wherein  valid  30 
data  set  content  identification  status  information 
shows  that  the  content  identification  status  infor- 
mation  corresponds  in  fact  to  the  current  data  set 
contents  of  said  common  resource  whereas  in- 
valid  data  set  content  identification  status  infor-  35 
mation  shows  that  the  status  information  does 
not  correspond  to  the  current  data  set  contents  of 
said  common  resource, 
a  fourth  step  of  accessing  said  common  resource 
by  said  one  computer  to  identify  the  current  data  40 
set  content  of  said  common  resource  and  revising 
said  read  data  set  content  identification  status  in- 
formation  to  correspond  to  said  current  contents 
if  said  read  content  identification  status  informa- 
tion  has  been  found  invalid  in  said  third  step;  and  45 
a  fifth  step  (VSN  WRITE)  of  storing  said  revised 
data  set  content  identification  status  information 
in  said  memory  (9)  of  said  common  resource  (4). 

Patentanspruche 

1.  Verfahren  zur  Verwaltung  einer  gemeinsamen 
Einrichtung  fur  ein  Computersystem  mit  einer 
Vielzahl  von  Computern  (1  ,  2),  gekoppelt  an  eine  55 
gemeinsame  Einrichtung  (4),  welche  sich  eine 
Vielzahl  von  Computern  teilen,  wobei  die  ge- 
meinsame  Einrichtung  (4)  einen  Speicher  (1)  fur 

die  Aufnahmevon  Information,  die  den  Status  der 
besagten  gemeinsamen  Einrichtung  anzeigt,  hat, 
wobei  das  besagte  Verfahren  gekennzeichnet 
wird  durch  die  folgenden  Schritte: 

-  einen  ersten  Schritt  der  Speicherung  der 
Statusinformation,  die  die  Belegung,  die 
Verfugbarkeit  und  Inhaltsidentif  izierung  ei- 
nes  Datensatzes  der  besagten  gemeinsa- 
men  Einrichtung  (4)  anzeigt,  in  den  besag- 
ten  Speicher  (9)  der  gemeinsamen  Einrich- 
tung  (4)  fur  den  Zugriff  durch  irgendeinen 
der  besagten  Computer  (1,  2);  und 

-  einen  zweiten  Schritt  des  Lesens  (VSN 
READ)  der  besagten  Statusinformation  in 
dem  besagten  Speicher  (9)  vor  einem  Zu- 
griff  auf  die  besagte  gemeinsame  Einrich- 
tung  (4)  durch  einen  aus  der  Vielzahl  der 
Computer  (1,  2)  und  Absenden  der  besag- 
ten  Lesestatusinformation  an  den  besagten 
einen  Computer; 

-  einen  dritten  Schritt  der  Entscheidung 
durch  einen  Computer  uber  die  Belegung 
oder  Verfugbarkeit  eines  Datensatzes  und 
im  Falle  der  Verfugbarkeit  weiterhin  der 
Entscheidung,  ob  die  besagte  Datensatzin- 
haltsidentifizierung,  die  als  Statusinforma- 
tion  in  dem  besagten  zweiten  Schritt  einge- 
lesen  wurde,  gultig  ist,  wobei  gultige  Daten- 
satzinhaltsidentifizierung  als  Statusinfor- 
mation  anzeigt,  daft  die  Inhaltsidentif  izie- 
rung  als  Statusinformation  tatsachlich  dem 
aktuellen  Datensatzinhalt  der  besagten  ge- 
meinsamen  Einrichtung  entspricht,  wah- 
rend  ungultige  Datensatzinhaltsidentifizie- 
rung  als  Statusinformation  zeigt,  daft  die 
Statusinformation  dem  aktuellen  Daten- 
satzinhalt  der  besagten  gemeinsamen  Ein- 
richtung  nicht  entspricht, 

-  einen  vierten  Schritt  des  Zugriffs  auf  die  be- 
sagte  gemeinsame  Einrichtung  durch  den 
besagten  einen  Computer,  urn  den  aktuel- 
len  Datensatzinhalt  der  besagten  gemein- 
samen  Einrichtung  zu  identif  izieren  und  die 
besagte  eingelesene  Datensatzinhalts- 
identif  izierung  als  Statusinformation  so  zu 
revidieren,  daft  sie  dem  aktuellen  Inhalt 
entspricht,  wenn  die  besagte  eingelesene 
Inhaltsidentifizierung  als  Statusinformati- 
on  als  ungultig  in  dem  besagten  dritten 
Schritt  befunden  wurde;  und 

-  einen  f  unften  Schritt  (VSN  WRITE)  des  Ab- 
speicherns  der  besagten  revidierten  Daten- 
satzinhaltsidentifizierung  als  Statusinfor- 
mation  in  dem  besagten  Speicher  (9)  der 
besagten  gemeinsamen  Einrichtung  (4). 

4 
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Revendications 

1.  Procede  de  gestion  de  I'etat  d'une  ressource 
commune  pour  un  systeme  informatique  compre- 
nant  une  pluralite  d'ordinateurs  (1  ,2)  couples  a  5 
une  ressource  commune  (4)  qui  est  utilisee  en 
commun  par  ladite  pluralite  d'ordinateurs,  ladite 
ressource  commune  (4)  possedant  une  memoire 
(1)  pour  I'enregistrement  d'une  information  indi- 
quant  I'etat  de  ladite  ressource  commune,  ledit  10 
procede  etant  caracterise  par  les  etapes  suivan- 
tes  : 

une  premiere  etape  consistant  a  memori- 
ser  une  information  d'etat  indiquant  I'etat  d'occu- 
pation,  la  disponibilite  et  I'identif  ication  du  conte-  15 
nu  d'un  ensemble  de  donnees  de  ladite  ressource 
commune  (4)  dans  ladite  memoire  (9)  de  ladite 
ressource  commune  (4)  pour  I'acces  a  I'un  quel- 
conque  desdits  ordinateurs  (1,2);  et 

une  seconde  etape  consistant  a  lire  (VSN  20 
READ)  ladite  information  d'etat  dans  ladite  me- 
moire  (9)  avant  I'acces  a  ladite  ressource  commu- 
ne  (4)  parun  premier  ordinateurde  ladite  pluralite 
d'ordinateurs  (1,2),  et  envoyer  ladite  information 
d'etat  audit  premier  ordinateur;  25 

une  troisieme  etape  consistant  a  determi- 
ner,  par  ledit  premier  ordinateur,  I'etat  d'occupa- 
tion  ou  de  disponibilite  de  I'ensemble  de  donnees 
et,  en  cas  de  disponibilite,  a  determiner  en  outre 
si  ladite  information  d'etat  d'identification  de  30 
contenu  de  I'ensemble  de  donnees,  lue  lors  de  la- 
dite  seconde  etape  est  valable,  une  information 
valable  d'etat  d'identification  de  contenu  de  I'en- 
semble  de  donnees  indiquant  que  I'information 
d'etat  d'identification  de  contenu  correspond  en  35 
realite  au  contenu  actuel  de  I'ensemble  de  don- 
nees  de  ladite  ressource  commune,  tandis 
qu'une  information  non  valable  d'etat  d'identifi- 
cation  de  contenu  de  I'ensemble  de  donnees  in- 
dique  que  I'information  d'etat  ne  correspond  pas  40 
au  contenu  actuel  de  I'ensemble  de  donnees  de 
ladite  ressource  commune, 

une  quatrieme  etape  consistant  a  acceder 
a  ladite  ressource  commune  par  ledit  premier  or- 
dinateur  pour  identifier  le  contenu  actuel  de  Ten-  45 
semble  de  donnees  de  ladite  ressource  commu- 
ne,  et  a  reviser  ladite  information  d'etat  d'identi- 
fication  de  contenu  de  I'ensemble  de  donnees 
pour  qu'elle  corresponde  audit  contenu  actuel  si 
ladite  information  d'identification  de  contenu  lue  50 
s'estaveree  etre  non  valable  lors  de  ladite  troisie- 
me  etape;  et 

une  cinquieme  etape  (VSN  WRITE) 
consistant  a  memoriser  ladite  information  revisee 
d'etat  d'identification  de  contenu  de  I'ensemble  55 
de  donnees  dans  ladite  memoire  (9)  de  ladite 
ressource  commune  (4). 
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